Bark collected from trees in 12 localities in West Turkey was used to establish 100 moist chamber cultures. The 116 Myxomycete specimens that emerged represented 30· species, none of which has been reported previously from Turkey, but almost ali of which are known from adjacent countries. Three species could be determined to the genus only and possibly represent undescribed species. The morphological variation of some species is discussed, and the species composition is compared with that found by a similar method on plant material from North Europe and Gambia.
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Foreword
Botanical activities have greatly increased in Turkey during recent decades. However, studies on the cryptogams are still sporadic, and the few major projects are still in the initial stages (Tutel 1973) . As regards the fungi, attention has been concentrated on the microfungi that cause plant diseases and on wood-inhabiting species. Myxomycetes is one of the neglected groups. To our knowledge, the works cited by Tutel (1973) include no reference to Myxomycetes, though at least one older and one recent contribution exist (Lohwag 1964 , Siimer 1982 . Even the myxomycete specimens from Turkey deposited in various herbaria are very scanty.
This study was intended to contribute some basic information on the myxomycete flora of Turkey. Extensive use was made of the account of the Greek Myxomycetes by Alexopoulos ( 1959) and several other studies from the Mediterranean area and adjacent countries are cited repeatedly on the following pages. Comparison has also been made with similar studies from Finland and North Norway (Harkonen 1977 , 1978 , 198lb, Harkonen & Koponen 1978 , and Gambia (Harkonen 198la ).
Materials and methods
The material was collected by the author Uotila, Mr. Arto Kurtto and Miss Kristiina Hormia during the botanical excursion to Western Anatolia in July 1981. Bark was taken from living and, in some cases, from dead trees at the following 12 localities (Fig. 1) In December 1981 the author Hiirki:inen used the bark material to establish 100 moist chamber cultures, which were kept in an incubator at a temperature of 25 ± I °C, illuminated artificially in a 12:12 h light: dark cycle . The cultures were moistened with distilled water adjusted with KOH to pH 7. After two days the pH of the moisture in the dishes was measured with pH sticks. (Merck Universalindikator). The moist chambers were then examined every second or third day under a dissecting microscope.
When developing Myxomycetes were found, the moist chambers were allowed to dry slowly and the Myxomycetes were then collected and provided with the collection number of Hiirki:inen. After four weeks the remaining chambers were also dried for a week. All the chambers were then rewetted for another four-week period and examined as before .
The moist chambers yielded 116 specimens of Myxomycetes. These were identified by the author Hiirkonen, mainly by reference to Keller & Brooks (1977) , Lister ( 1925) , Martin & Alexopoulos (1969) , Mitchell (1980) , Nannenga-Bremekamp (1974) and Whitney ( 1980) . When fructifications of a single species appeared twice in the same moist chamber culture, they were counted as one specimen. Representative specimens are deposited in H .
Mrs. Hilkka Koponen took part in the survey. The microfungi (mostly Fungi imperfecti and Ascomycotina) which appeared in the Petri dishes were preserved for her future examination. 
The species of Myxomycetes
The 116 specimens obtained represent 30 species (Table !). Three of them seem to be undescribed, but attempts to cultivate them from spore to spore were unsuccessful and they are not described here. Two of them, with scanty material, are excluded from the following discussion; the third, with abundant material, is discussed under Echinostelium sp.
In the following treatment of the species, the notes of the distribution in the Mediterranean area, in Romania, and in the adjacent southern USSR were compiled from Alexopoulos (1959) , Almeida (1964 Almeida ( , 1966 Almeida ( , 1976 Almeida ( , 1979 , Brandza (1914 Brandza ( , 1916 Brandza ( , 1921 Brandza ( , 1928 , Faure! et al. (1965) , Gracia Barba (1977 , 1979 , Cracia & Llimona (1980) , Gracia et al. (1981 Gracia et al. ( , 1982 , Lado & Moreno (1976 , 1978 , , Maire et al. (1926) , Malen~on & Bertault (1967) , Pidoplichka (1932) , Pirola (1968) , Pirola & Credaro (1971 , Rammeloo (1973) , Ramon (1968) , Vasjagina et al. (1977) , Zerov (1967) . The notes on the general distribution (merely whether a species is considered cosmopolitan or not) are from Martin & Alexopoulos ( 1969) .
Arcyria cinerea (Bull.) Pers. This species appeared most frequently and on the greatest diversity of substrates in the moist chambers. Cosmopolitan. B. versicolor A. Lister Seven specimens appeared with sessile grey or yellowish grey sporangia with a narrowed base. The diameter of the sporangia is 0.4-0.6 mm in all the specimens but one, in which the sporangia are 0.5-1 mm in diam. That specimen also has spores that are clearly oval and bigger (9-10.7-13 X 10-12-14.5 J.Lm, Fig. 2 ) than those of the other specimens, which have only slightly adhering and slightly oval spores, 8-9.1-12.5 J.Lm in diam (Figs. 3-4) . The biggest specimen also has more yellow-tinted peridium and capillitium than the others.
A. pomiformis
This agrees with what has been recognized as B. nitens Berk. According to the electron microscopic studies of Demaree and Kowalski (1975) , however, B. nites has spores which are completely fused in clusters of 6 to 12, and probably never separate in nature. B. versicolor is reported to form large, hollow spore clusters, which separate readily. In all our specimens the spores can be pressed apart from each other and there are also spines on the side of the spore which adheres to other spores. So, in spite of some difference in their size, shape and clusters, the spores all belong to spore type of B. versicolor. The capillitium also varies from typically badhamioid in the biggest sporangia to partially physaroid in the smallest ones.
Our attempts to obtain type materials for comparison resulted in only one authentic specimen of B. nitens, collected by Berkeley in Essex, England (K). That specimen contains only a piece of wood and no sporangia.
B. versicolor has been reported from Moldavia and the Ukraine. C. laxa Rost. Coppery brown, black-stalked sporangia, 0.8-2.3 mm in total height. The form of the sporangium head varies from globose to cylindric even in the same colony (Figs . 5-7) , but all the sporangia have more or less horizontal primary branches in the capillitium. In transmitted light, the spores are greyish brown, very minutely warted, 7.5-8.6-9.5 J.Lm in diam.
Reported from Greece, the Iberian Peninsula, North Africa, the Ukraine, Moldavia and Romania.
C. nigra (Pers.) Schroet. Cosmopolitan and evidently ' also common in the Mediterranean region.
Cribraria violacea Rex. Typical, small (total height 0.5-0.9 mm), dark purple sporangia. A cosmopolitan species. long, containing granular material in the lower portion and tapering and becoming hyaline upwards. Columella more or less obscure: some sporangia have a small disc at the end of the stipe, some ha ve a spore-like ball and some apparently ha ve no columella at all. No capillitium or peridium can be seen. Spores smooth, hyaline in transmitted light , 9-10.5-12 ,..m in diam, having only faint spore-to-spore articular surfaces (Fig 8) .
According to Whitney ( 1980) found from Greece, Arizona , California and Nevada .
E. minutum de Bary
Sporangia scattered to gregarious, stipitate, white to pink. Head of sporangium 40-60 ~m in diam , the stipe 160-280 ~min height, expanded and filled with granular material below, tapering and becoming hyaline above and usually ending in a small collar (Fig.  10) . Capillitium a delicate branching system with pointed free ends. Some specimens have sporangia in which the capillitium is replaced by a spore-like cell (Fig . II) . As seen in Figs . 10 and 11, the specimens differ only in the form of the capillitium. The spores are hyaline in transmitted light, smooth, 5.5-7-9.5 ,..min diam. Cosmopolitan.
Echinostelium sp. Sporangia scattered to gregarious, stipitate, globose, dull pink. Head of sporangium 30-50 ,..m in diam, stipe 100-180 ~min height, containing granular material in the lower portion and tapering and becoming hyaline upwards. Columella globose, looking exactly like the spores of the species. No capillitium or peridium can be seen. Spores hyaline in transmitted light, 7.5-8.5-9 ,..min diam, very minutely warted, bearing distinct circular thickenings at points of spore-tospore contact (Fig. 9) . Whitney & Keller ( 1980) state that Echinostelium colliculosum is chiefly characterized by minute, Stipitate sporangia, a globose colu-F igs. 5-7. The great diversity of sporangia! size and shape in Comatricha /axa. All the figures drawn from the same group of sporangia (No. 3003), from Loc. 3b. 6 7 mella and the presence of thickened articular surfaces on the spores and upper surface of the columella. This fits with the present specimens, but they are too tall and the spores are too small for that species (Whitney 1980, for E. col/iculosum: 70-150 ,L.Lm in height, spores 9-13,L.Lm in diam). According to Alexopoulos (1958) , who described E. e/achiston from Greece, that species has spores only 6.5-8 J.Lm in diam. Whitney and Keller (1980) have examined the material of Alexopoulos and found that it also contains parts referable to E. col/icu/osum. Whitney ( 1980) writes : 'Collections identified as E. e/achiston that have a globose sporelike columella are included with E. col/icu/osum.' This was done in spite of the spore size, which does not fit with the description of E. col/icu/osum. The present material may belong to a taxon originally included in the species concept of E. e/achiston (Alexopoulos 1958 ) and later included in E. col/icu/osum by Whitney and Keller ( 1980) . The geographical proximity of Greece and Turkey agrees with that possibility. The taxon still remains to be described .
Enerthenema papillatum (Pers.) Rost. Scanty and aberrant specimens looking like those described in Nannenga-Bremekam p ( 197 4) and Mitchell (1980) . Reported from Greece, Italy, the Iberian Peninsula , North Africa, Moldavia and Romania.
Licea kleistobolus Martin
Small, coppery brown, sessile sporangia 0.7-0.2 mm in diam, dehiscing along a sunken preformed lid . Spores nea rly colourless in transmitted light, having scattered groups of very fine warts, 10-10.5-11 J.Lm in diam . Reported from Greece and the Iberian Peninsula .
L . denudescens Keller & Brooks
The specimens have a large amount of small scattered globose sporangia with a broad base, 0.1-0.2 mm in diam. The peridium, as seen in the binocular microscope, is thick, black, wrinkled and glossy, and there is no sign of a preformed lid. The inner peridium, as seen in transmitted light, is strongly papillate, as in Fig. 3 of Keller and Brooks (1977) . In transmitted light the spores are smooth, pale olivaceous grey, globose or nearly so, with a sharply defined colourless area on one side and a thick wall on the opposite side, 8-9.5-11.5 J.Lm in diam .
The specimens have much in common with Licea parasitica (Zukal) Martin, but they differ from it in the total absence of a lid in the sporangium, in the strongly papillate inner layer of the peridium, and in the size of the spores, which according to Martin and Alexopoulos (1969) is 11-13 ( -16) J.Lm in L. parasitica and according to Keller & Brooks (1977) is 8.5-11 J.Lm in L. denudescens.
According to Keller & Brook (1977) found from Spain.
Macbrideola cornea (G. Lister & Gran) Alexop. Well-developed typical specimens. Reported from Greece, the Iberian Peninsula and North Africa.
Paradiacheopsis fimbriata (G. Lister & Gran) Hertel One scanty but typical specimen. Reported from Greece, the Iberian Peninsula, Kazakhstan and the Ukraine.
Perichaena corticalis (Batsch) Rost. Cosmopolitan.
Physarum auriscalpium Cooke Scanty but well-developed specimens with stipitate and sessile sporangia. Reported from Greece, Italy, the Iberian Peninsula and North Africa. P. bitectum G. Lister Sessile, slightly compressed, thickly calcareous, greyish white plasmodiocarps, 0.4-0.8 mm in diam, up to 4 mm long. Capillitium with large, white nodes, which form a kind of pseudocolumella on the floor of the fruit bodies. Spores dark brown in mass, brown in transmitted light, rather sparsely and irregularly spiny, with thin, long spines 8-9.8-11 J.Lm in diam .
The spore size fits better with P. bivalve Pers., but the irregularly spiny spore surface and the only slightly compressed plasmodiocarps without longitudinal dehiscense suggest P. bitectum. The plasmodium was brown, a colour which has not been mentioned for either of the species .
Reported from the Iberian Peninsula, North Africa, Israel, the Ukraine and Moldavia. P. contextum (Pers.) Pers. Pale yellow, thickly calcareous, sessile, small sporangia or reniform short aggregated plasmodiocarps up to 1 mm long. The specimen in somewhat prematurely dried, and so the dark purple-brown spores are uneven in size; the regular ones are 12-13 J.Lm in diam.
Reported from the Iberian Peninsula, North Africa, Israel, Kazakhstan, the Ukraine and Moldavia.
Stemonitis flavogenita Jahn Reported from the Iberian Peninsula, Kazakhstan, the Ukraine, Moldavia and Romania.
S. fusca Roth Cosmopolitan and evidently also common in the study area. Also collected in the field: Uotila 27420 & A.
Baytop (H).
Trichia contorta (Ditmar) Rost. One small but typical sporangium. Reported from Greece, the Iberian Peninsula, North Africa, Kazakhstan, the Ukraine, Moldavia and Romania. 
Discussion
The ratio of the number of Myxomycete specimens (116) to the number of moist chambers (100) was 116 %. This is a much better emergence value than the results for moist chamber cultures made with material from the boreal zone (Finland and Norway, Hiirkonen 1977 , 1978 , 198lb, Hiirkonen & Koponen 1978 : with bark from living trees, ratio of Myxomycete specimens to the number of moist chambers was 45 %, with grain 11 % and with tree litter 33 %. The result is also better than that obtained with material from Gambia in tropical Africa: 71 % (Hiirkonen 198la). The results for Turkey and Gambia are not fully comparable, however, because the Turkish material consisted only of tree bark, whereas the Gambian material comprised several kinds of plant remains. The bark of living trees usually yields more Myxomycetes and fewer competitive moulds than tree litter or the remains ofherbaceous plants.
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The number of species (30) is also high in proportion to the number of moist chambers. Of the 27 identified species seventeen have been found in Greece, 18 in Moldavia, 19 in the Ukraine and 25 on the Iberian Peninsula. The last-mentioned region seems to have been examined more intensively for Myxomycetes than other parts of the Mediterranean area.
The species common to the moist chamber material from Finland, Gambia and Turkey are: Arcyria cinerea, A. pomiformis, Comatricha elegans, Echinostelium minutum and Perichaena corticalis. Of these Arcyria cinerea, Perichaena corticalis and Echinostelium minutum are considered to be cosmopolitan (Martin & Alexopoulos 1969) .
Of the moist chambers, 51 were prepared with bark of coniferous trees and 49 with bark of deciduous trees. The Myxomycete specimens emerging on coniferous bark numbered 43, these on deciduous bark The ratio of the number of specimens to the number of moist chambers was thus 84 %for coniferous and 149 %for deciduous bark. The coniferous bark produced 16 species of Myxomycetes and the deciduous bark as many as 23 species. So the deciduous bark seemed to be more favourable for Myxomycetes than the bark of conifers. Such a trend was not evident in moist chamber cultures made with material from Finland and northern Norway (Harkonen 1977 (Harkonen , 1978 , one reason being the especially low productivity of Betula bark, which formed a great part of the material in these northern studies.
Myxomycetes collected in field
During the excursion in 1981 only one Myxomycete specimen was collected in the field . It was Stemonitis splendens Rost., from A3 Sakarya (Adapazari): Sapanca, Kumbaz, alt. c. 40 m, shrubland near the sho-
